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DETAILED ACTION 

The indicated allowability of claims 4 and 5, now Claims 1 and 5, is withdrawn. 



Claim Rejections - 35 USC § 112 

(2) 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

(3) 

Claim 5 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Claim 5 claims "the step of hot-press bonding is carried out by a mold-frame after hot- 
press bonding step" which is not clear because "hot -press bonding step" is mentioned twice. It 
is suggested that the claim be amended to make it clear pressing by a mold-fi:ame is after hot- 
press bonding by the roller. 
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Claim Rejections - 35 USC § 103 

(4) 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

(5) 

Claims 1, 2, 5-7, 9-14, 18, 19, 21, 24 and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Furukawa et al 6,262,513 in view of JP 2002-217220, JP 7-176565 and 
JP 2003-283295. 

Fimikawa et al. disclose a method of producing an electronic component comprising: 
connecting a functional device such as a surface acoustic wave device having an electrode to a 
ceramic printed circuit board having wiring pattern through bumps disposed on the device by 
face-down bonding (flip chip bonding); disposing a preformed sheet of resin such as epoxy on 
the device; heating to melt the resin sheet to coat the device and connect to the printed circuit 
board; and hardening the resin. Furukawa et al. disclose that a plurality of surface acoustic wave 
devices can be assembled with an aggregate of printed circuit boards (substrate), a sheet of resin 
aligned to the aggregate and melted and hardened, then the aggregate of printed circuit boards is 
divided (dicing) with the resin sheet to obtain a plurality of individual surface acoustic wave 
apparatuses. Furukawa et al. disclose that the method can be used for functional devices such as 
surface acoustic wave devices and piezoelectric oscillators or resonators, disclose that a frame- 
shaped insulating wall or dam can be included to improve the sealing effect and prevent resin 
from spreading into the space between the device and printed circuit board, disclose that the 
space (gap) between the device and printed circuit board is in the range of 10-200 p,m and 
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disclose that the choice of dimension of the functional device can be suitably done depending on 
a volume of the device and a thickness of the resin sheet (col. 26, lines 42-47, col. 27, lines 10-15 
and 60-63, coL 28, lines 35-37, col. 29, line 57 - col. 31, line 3, col. 121 and 128, Fig. 14). 
Furukawa et al. do not disclose pressing the resin sheet by a roller during heating while the 
aggregate circuit board (substrate) is fixed to a flat-surface stage then pressing the resin sheet by 
a mold-fi-ame. 

JP 2002-217220 (JP '220) teaches that for bonding elements such as surface acoustic 
elements and a resin film on a mounting substrate such as of ceramic, the mounting substrate is 
placed on a heater 37 for heating the mounting substrate and resin film to raise the temperature 
of the resin film to soften and harden the film to fix the fihn to the substrate. As shown, the 
heater is a plate on which the substrate is placed (computer translation). 

JP 7-176565 (JP '565) teaches that a protective film can be heat laminated to a wiring 
board substrate using a pair of rollers (computer translation [0023], Fig. 5g). 

JP 2003-283295 (JP '295) teaches that to provide a surface acoustic wave device which 
has a resin sealed structure without voids in the side face of the device and improved closure 
dependability, the resin arranged on the surface acoustic wave elements is pressed against 
elements with a mold having heights formed corresponding to the clearance between elements so 
that the resin can fiiUy enter the clearance between elements and the adhesion between the rein 
and base substrate is raised, before the resin and base substrate are cut to form individual devices 
(computer translation). 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of Furukawa et al. for producing an electronic component by heat connecting the resin 
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sheet to the aggregate of printed circuit boards (substrate) by placing the aggregate on a heater 
plate, as taught by JP '220, as used to heat a ceramic mounting substrate and resin film to raise 
the temperature of the resin film to soften and harden the film to fix the film to the substrate. 

It would have been obvious to one of ordinary skill in the art to have further modified the 
method of Furukawa et al. by laminating the resin sheet to the circuit board aggregate using a 
pair of rollers, as taught by JP '565, as means used to laminate a film to a v^iring board. The use 
of a pair of rollers for laminating the resin sheet to the devices on the circuit board aggregate 
while heating and softening the resin sheet using a heating plate on which the aggregate is placed 
would have been obvious to one of ordinary skill in the art to provide means to heat and soften 
the resin sheet while providing means to simultaneously press the resin sheet onto the substrate, 
as suggested by JP '220 and JP '565. 

Further, after laminating the resin sheet by roller, pressing the resin sheet by a mold 
having heights formed corresponding clearance between the devices would have been obvious to 
one of ordinary skill in the art, as taught by JP '295, to provide a surface acoustic wave device 
which has a resin sealed structure without voids in the side face of the device and improved 
closure dependability by using the mold to press the resin so that the resin can fiiUy enter the 
clearance between elements and the adhesion between the rein and base substrate is raised. 
Following the laminating of the resin sheet using rollers with pressing by a mold as taught by 
JP '295 would have been obvious to one of ordinary skill in the art for improved resin sealing of 
the devices to the circuit board. Performing fiirther steps of laminating by roller and pressing by 
the mold, as claimed in Claim 7, would have been obvious to one of ordinary skill in the art to 
ensure laminating and sealing by the resin. 
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Disposing a resin-flowing out prevent frame on the end portion of the printed circuit 
board aggregate and seaUng-assisting pieces in the form of a sheet of particular height and 
having openings on the printed circuit board aggregate, as claimed in Claims 9-14, would have 
been obvious to one of ordinary skill in the art, as Furukawa et al disclose that a frame-shaped 
insulating wall or dam can be included to improve the sealing effect and prevent resin from 
spreading into the space between the device and printed circuit board. 

The particular relationship of distance between devices and thickness of devices, as 
claimed in Claim 19 would have been obvious to one of ordinary skill in the art to allow space 
for insulating walls and the resin to connect to the circuit boards. 

By the use of a resin sheet of epoxy, a resin film having a volume resistivity of up to 
about 10^^ Q-m, as claimed in Claim 21, is obviously provided. 

(6) 

Claims 15 and 17 are rejected xmder 35 U.S.C. 103(a) as being unpatentable over the 
references as applied to claim 1, and further in view of Uchikoba 2002/0044030. 

Uchikoba teaches that in mounting surface acoustic wave (SAW) elements on a ceramic 
substrate, the ceramic substrate is subjected to a cleaning procedure such as plasma cleaning with 
argon plasma prior to mounting the SAW elements [0069],[0079]. 

JP 61-295025 Abstract teaches that in bonding a resin thin film to a substrate such as of 
ceramic, the resin film and substrate may be treated with corona or plasma. 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of the references as combined for mounting a SAW device on a ceramic substrate by 
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subjecting the aggregate of ceramic circuit boards to argon plasma (plasma irradiation) before 
mounting the SAW devices, as taught by Uchikoba, to clean the ceramic substrate. 

(7) 

Claims 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
references as appUed to claim 1, and further in view of JP 61-295025 Abstract. 

JP 61-295025 Abstract teaches that in bonding a resin thin film to a substrate such as of 
ceramic, the resin fibn and substrate may be treated with corona or plasma. 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of the references as combined for mounting a SAW device on a ceramic substrate by 
subjecting the aggregate of ceramic circuit boards to corona (corona-discharge) or plasma 
(plasma irradiation), as taught by JP '025 Abstract, as treatment performed of both a substrate 
such as ceramic and a resin film for bonding the fihn and substrate. The use of corona discharge 
or plasma (plasma irradiation) would have been obvious to one of ordinary skill in the art as 
treatment methods used to improve adhesion. Treating the ceramic board substrate with corona 
discharge or plasma either before or after mounting the SAW devices would have been obvious 
to one of ordinary skill in the art, as long as the substrate is treated before disposing the resin 
sheet to be bonded. 
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(8) 

Claims 22 and 23 are rejected xmder 35 U.S.C. 103(a) as being unpatentable over the 
references as applied to claim 1, further in view of Bureau et al. 6,492,194. 

Bureau et al. teach that in packaging surface acoustic components on a substrate, after 
sheathing the components with a deformable fihn, a conductive layer is deposited on the surface 
of the film (col. 4, lines 34-35), 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of the references as combined by depositing a conductive layer (electroconductive layer) 
on the hardened resin on the aggregate circuit board substrate, as taught by Bureau et al, as 
deposited on the film on surface acoustic components mounted on a substrate. By depositing the 
conductive layer, an electroconductive layer is formed on the surface of the surface acoustic 
wave devices opposite the siu-face mounted to the circuit boards after mounting, as encompassed 
in Claim 22. 



Allowable Subject Matter 
(9) 

Claims 8, 20 and 39 are allowed. 
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Conclusion 



(10) 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Melvin Curtis Mayes whose telephone nuniber is 571-272-1234. 
The examiner can normally be reached on Mon-Fri 7:30 AM • 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chris Fiorilla can be reached on 571-272-1 187. The fax phone number for the 
organization where this appUcation or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpubUshed 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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